Evaluation of DAPI as a fluorescent probe for DNA in viable Petunia protoplasts.
4',6-Diamidino-2-phenyl-indole (DAPI), is a fluorescent probe that specifically and quantitatively stains DNA. Electroporation of viable Petunia protoplasts in the presence of DAPI revealed integral fluorescence that was similar for both the electroporated and fixed protoplasts, indicating quantitative staining of DNA. DAPI fluorescence was localized in the nuclei of viable protoplasts of Petunia. Protoplasts had a short term viability of 56-65% of the control (non-electroporated, unstained) protoplasts as determined by fluorescein diacetate staining 24 hr following electroporation in the presence of DAPI. The majority (84% of the number originally cultured) of these protoplasts subjected to electroporation were able to form a cell wall, but most did not form microcalli because they were blocked in cell division. The three week plating efficiency for protoplasts exposed to DAPI was 4% of the original number of protoplasts initially cultured compared to 30% for the control. DAPI should not be used as a fluorescent probe for plant protoplasts when the protoplasts are cultured for sustained growth because the levels of DAPI required to obtain quantitative staining of the DNA resulted in inhibition of the cell cycle. DAPI may, however, be used as a fluorescent DNA probe for short term (24 hr) studies.